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(54) IMAGE PROCESSING UNH 

(57)Abstract 

PURPOSE: To smoothly perform a black color 
processing of character/line drawing, etc., and prevent 
deterioration in image quality by deciding the thickness 
of a character/a line drawing part in an image and 
correcting the thickness so that the thickness of a 
character or a line is changed continuously when the 
image processing is made through the combination of 
contour information and saturation information of the 
character/line drawing part for the image processing. 
CONSTITUTION: Reflected light from an original is led to 
a mirror and an image is formed on a 3Hine sensor 
(CCD) by a lens. The CCD decomposes the color of 
optical information from the original and reads an RGB 
component of full color information and sends the read 
information to a signal processing section. Then the 
signal processing section decides the thickness of a 
character/a line drawing part in the image by a 
character thickness decision section in a black 
character decision section 113, an edge detection 

section 115 obtains contour information of a character/a line drawing part and a saturation 
decision section 116 obtains saturation information and a thickness decision signal is corrected 
so that the thickness of the character and the line is continuously changed when contour 
information and the saturation information are combined for image processing. 
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[ftittMtrossB] 
mt s utfiffliaga i- as i >r . 

s&ex^ ■ «iiro*i}|j 4*2 roflSfst . 
max* • Ma>*flt«¥urr«ft3 0iNS¥a&. 
mem i BiiSHm2©^s#Rao:i5iam3 

So 

s-r* c t -r «■«««**. 

[ft#JS3] «rE*7— H*t— *I4. 7>u*^— ro 
* t? fc 5 = i: «Wtt 1 1 £8l#Jg i |:ES0l 

[R*3S4] lirEHSIHaii. 3lt^ttl=BE*«i6*ifc 
Hi«-efeiCi:S^ai:-r4it*^1 ICEKroEHSffiS 
Si. 

I*. febM»fflgLt:, K4fel--3lvtro<I-S§-£&ro 
IB©lSftroTfelR3s*ro»l£l^ IMM«e**lfcX* 

• euro* * i= * y Kit •& c t «wr t r •sk*^ 
i i=tsnroiift«i3ssB. 

aoflUMie, «re«g**ifcx* •*■«>** i=*y 
ss. 

©**i=*y«y»**ctt««fcr*iiMiai i=e 
ttroii«*aasis. 

[R*3g8] nrE*as^«i*. itFEata Lfcx^ • a 

?c -r*a*Jin i:eioma«st. 

[fewroPfflfcifcBjn 

[0001] 

aaffisaai-H-rstro-efc*. 

[0 0 0 2] 

[tt*roft«j] a*. ^^-OS^-^^^v^yuWiz 
Kai=B**y. ^-aaT-r »ca«±i= 



[0003] chbrovxfAffltacftiv, * 
y, Ait&^eaaae. «feys<. ->y— ^i- 

6*tfc^#l-£^T*ro*£E|J^-r-&.t. fcfe*<4fe 

Ste^t>-B-es^*ih-5ro-e, ■fefflSPdiro^Troxuic 
.fcynrossei-fefzu^A^i:. **roit*<ii<ji;ifc 

frofcy, feSlMi. iK^-TAAfey Lt. B*aR* 
aL<«TS-t*T^fc. 

[0 0 0 4] C*U=SLT. aftA-v^aa. **tfil*1- 

rofe*rofe«*Af>, ma. ajS^ro^rasfcaroftias- 

fey. * fei-ii. 4>aBBA*aaaAAa«i=#rt 
t„ -eti^rox'jTJcKCfcsaasjfiL. iutiWI 

[O O O 5] 

mmtWik L«fc 5 fT-SBB] LA* L ±E«£ 
*ro^T-tt. «*tf. X^A<S8a#t*ro**A<nmJS: 

x^roa^. sx^«&3ro*si#Mgro£A<< o#y itafc 

y . B AflB4>0>3t*x v i>A<a&rox i?BE^ t ESU 
"r?^«:t^fc^^>. nx^fflSA^^j&t^rosHi-rjSii 

[0 0 0 6] **WI4» ±j*roKH(=C*Tft**ifct, 

rot?. -erosMt-rstc?)!*, ■ 
a*n»i=fT!Siv ®«s&ro<£T£i8it-rsci-efc 

[OO O 7] 

[HB$s»t5fctf«nfS] -hEroaMsasE-r-sfc 

a-rsis««iasai-fcL>T. toe*^— iurr— 
y««»ai;iS^fi£»$»isiUT. frE@mi«t4>rox 

* ■ &M£t6itii+&^&t. liTEX^ • SiSro*$**i| 

s-r**i ro«je#st, iex? • &mG>&&&mm 
■tzwi2omtt&t. itriEX^ • eiirogg£¥ii5rf 
-5S3rofii£#®i:. ffrESiro«s#s. l5ES2ro 

[0 0 0 8] 
[O 0 O 9] 

[ooi O] Hi (4. *«B^ronJi«)|r'eiSll«ffliSg 
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sa>fr®«j££avrig-e&&o SBizasi^T* ^20 

s*y. "TisZfrm^&m&frte 5 . 2 0 oi*^u 
>*«-ca&y % ^>-vx^ta2 o 1 icts^b** 

[0 0 1 1 ] -<^ — vX**^gfl2 O 1 KfeHT. JK« 
EE«2 0 2CtI^f7X 2 0 3±|ZH 

l**lf:ia2 0 4^ /\ny>^>^2 O 5(D5t"C^ 
S*-f£o C(7)Hffi2 0 4^t>(DJ5St*ttS : 7— 206, 

2 0 7l=Vfr*i* b>X2 0 8i:ck y 3^-O-trv+J- 
(&T. CCD<tl>5) 2 1 OJLlcflfcStS-E. fcfc. U 

[OOI 2] CCD 2 1 01*. I«2 O 4^&<DjKflm 

(R) , *'J-> (G) , yju— (B) «»$a^o 

fctfc, fl#ffl^»2 0 9|zS^o CCD2 1O0)&M 

»Bt^»y-b>^Jl*. #*A<5 0 0 0®iitA^«jS£ 
*rci*«. cttir^y. Jia^7X2 0 3±i;61$ 
ft*»«a> + **L*1M'X-<?**. A3^-rX0)lSacD 
2 9 7 mm*. 4 0 0 d p i 0>#{fc&T?g£<*SX 

So 

[O0 13]ftfc\ AP^7^2 0 5, S7-20 
6l*j8ffivT*. 5^-2071* (1/2) vt% 

7-f>t>if2 1 O0)®§ittS:^^|p) (JUT. 
SlRltt^) i:»LTll*fi (KIT* M«:frA&li 

[OO 1 4] S*Sfe«2 1 1 I*. R, G, B-fe>-9-2 
1 0-1-21 0-3 U<D%tfr& y (DfcilET— £ 

&n±-rz>o z0i$6fe«2 1 1 i*. Rra*-c($«i§ 

& e ZCT'I*. ZOg«fe«2 1 1 fBl^t, R, 
G, B-fe>+f"2 1 0-1-2 1 0-3frt>0>mtl^T—$ 

[001 5] -£tz. w&m^mm&2 o 9-ei*. wt?>& 
t>nfcm#*aa^i(3«i3SL. T-tf>$t (m) , v7> 

(C) , -fXP- (Y) . ?7^* (Bk) 0>fi-j£#fC 
5>fiLt, -ttt*^'J>^a2 0 0fc3l^ o 
— »x**+«2 0 1 (cjsif* 1 BaMRM (x*-v 

» KO*. M, C, Y, Bk<D|*i. lOO^^'J. 
>^SP2 0 0lc3lt>H. tMHOKW56*lzJ;y 1 tt# 

[0 0 16] 3f»j>*S2 0o-r?(i. ^f>-v^tt 

SB 2 O 1 A*S>(7)M, C, Y, Bk(D*I«It^l/-f 
K9-f/<2 1 2lz2tt>;h,&o U— »f K9-f/<2 1 2I±. 

■«#ic*i:t*»*u— »f2 1 3**Mirrt. * 

LT. 7K'J=f>5^--2 1 4. f - 0 U> 

X2 1 5. 57-21 6$^LT, ffi* K7A2 171 



[0 0 17] SHfcSli. "7-lf>^^«S§2 1 9. ->T> 
Si{feSS2 2 0. -f XP~^«§S2 2 1 . 799»SM 
2 2 2lZ.fcyflMES*U ^*l&4O0)S«»36^SICB 
»K7A2 1 7IC&LT. ffi5tK7A2 1 7±|C»«S 
ftfcM, C, Y, Bk(Z)fim^«$. »(Sti ht-*C 
S!«-f£o g¥K7A2 2 3lt fflH*t^K2 

24. *fcl*ffl«S*-fe^h2 2 5ctyiStt**lfcffitt* 
2 3l=«*ftH\ B*K7A2 17±|:8 

[0018] CCDcfc^lCLT. M, C, Y f Bk<04fe 

h2 2 6£fii&LTgf»**L&o 
[0 0 19] *SI2f£«rz-R^-r^-vX^Y^« 

2 o 1 icoix-cBffl{zift^-r^ 0 

[0 0 2 0] 021*. CCD 2 1 OO^fiifitS^tS 
Tffc^p HBHCjSlvC. 2 10-1 (R) £g£ 

*&*>tzib<D&i!tm*m (77^h-b>-9-) r&y. 21 

0-2, 2 1 0-31*. HIZ. »fe3fc (G) , 

(b) ^jftg^^^^^fc^cos^^J-e&^o 

CtlbR, G, BCD*iz>if2 1 0- 1 —2 1 O — 3 
I*. ±3fe**fil f H*«*fillzi O/im0>BBP£t,-3 e 
[002 1 ] ±IBa>3*:a)S7S:^3t^tt^oS** 
T-Wtt. R, G, B<Z)*-b>-9-^Sla>fl-^0$SI 
^5S^-<<. mMc¥frl::lB«S*i4.fc5l::. f5\-<Dis 

»j 3>^^^±(c^ixT^yy f l 

K*a*yr-<Du>x«(&^s Affile u c^xiccfc 
y. r, g, BQfeSa)^is^$ffi3g(c-r^zi:^pr 

[0022] 031*. B2lZ^-TMlt6a-a ' (CT-T> 
-vX + tt92 0 1 *«J»{Ltcii:*(DBT®iaTfft-5c 
MC^-T^ai^ v'j3>gfi2lO-5±l:RfeS 
HJ&Vma>~?* h-tr>-9-2 1 0- 1 <h. G, B#/?(Dpr 

«1f«*^©*^^- h-b>-9-2 1 0-2, 2 10-3 
[00 2 3] Rfe<Z>:7* h-b>-9"2 1 0-1 -tfCtt. nj 

Sft^rt. Rfea>^s^*SiS-r-SR^-<;u^ 2 1 o 

-7*^M^*ii>o GfeCO^^- h-b>-9-2 1 O 

-2JilZ|*G7-f 2 1 0-8A<. ^fc. Bfe(D7t 
h-b>"9-2 1 0-3±ICl*B^-f 2 1 0-9A<E@ 

3*i-ci^ 0 21 o-6i*. anvn-eiAjf 

[0 0 2 4] 04I*. @2lZfct\T»#BlrT^**t-S 

■T^aCC. ^^S^rfSllC-lljfg^fcy 1 Ojum(7)^$^ 
#4r>-y-li. ±^(7>J:dlCA3-9--rX(DISffi(DS 
^fS] (SJ2 9 7 mm) $ 4 O O d p i 
^Sl^CLt^T^^xtaiC. i^S^fRjlZSOOOU^ 
$-%r^o R, G, B(D#-fe>-9-<B : 7>f >fB](Dffi 
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f»fc U 4 0 O d P 1 ©H***!*®** 
tilt 8 0)/mt»y. 

[0 0 2 7] BBS*. ^ tEW -^ 7J ^! s Ix « 

*oo 2 si ■**««■•» o 1° 

. m«»«ffiT2 5 6KS (8 b i t) ©M. C. 

/AM PFWO '^ y7+O ^S-li° 0 2 

WMtt*1 0 20 4*«****t*. 
**Tt)fr6FFHWU 4 00»PWMIU* 

r - 4oo«pwMtt*©-H»^ KftK-yAi-w* 
1oo3i]2oo*^aesa^ 00 ?^** 

^ tt .2 0 0«^^*«^f^*S 
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*** -a,^,:. 2ooft<opwMiaei*^iss^ 

roo3 2] if-©***.**?****" 0 **** ®* 

% o 3 3 ] »fc MMmM 2 0 9 i=WX WR 
*[o' O 3 4] 0 6.*. 

il o 1 MHHHMM2 « 

1 011^**^ ^^^^^ ^B«^' ~J-H.-> 

rBb ito^*««» R1 - * *™* 

J ft-*S»«2 1 1 •WW**" 1 **" 
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-Jt— ^UROMCJ: y<8i££*U R4, G4, B 4 CD 

BMftfCO, MO, YO<7>SS^fc^a$^^o 

3t\ R4, G4, B4f^b^*3h,-&UCR ( F 
I LTER, SBN^Om^m^VO^^ >II»t: 
It. CO, MO, YOCDll«fi^*51M$-|±§o -toe 

^-umiz^-r^c i , mi, y 1 ow&m^tm 

[0 0 3 9] ^X^-l^&tf UCRlsJBl 0 9 1*. A* 
2tltzY^, Ml, CI (D3Sfem#lwJ:y||<i-^ (B 
k) £«ttiU *t>lc. >*2 1 2X<DlEgfe*f(7> 
fea«J ^^iE-r^/IIS^lteLT, Y2, M2, C2, B 

« (s b i t ) -e&a-rSo 
[O0 4 0] £»XttiRi i oi*. aSfKDftfBXS 

ill I*. &&-T5J:?^ LUT 1 1 7^b 
(D2b i t<DF I L T ER{I#(zS-3l*T. X-/i>^ 

[0041] Z<7) < fc5lrfllg**l*:M4, C4, Y4, 

Bk 4<bmm&.om&m^t % 2008/4009^ 

&;L^T-&£SEN<I-S§-|*. -h!H(DU-1f K^«f/*2 
Y = 0. 25R + 0. 5G + 0. 
B9l=fcivc, A^tifcfefl^R, G, Bl*. «■/?!:: 
»Lt, tIS30 1, 302, 303t^»0. 2 
5, O. 5, O. 2Stf§kC*tltz&.. Jng:5S3 0 4, 
3 O 5-eUD3?£*U -tfSOixS (2) ICttofcSg<I#Y 

[O0 4 4] W£fI-S|Yl*. Hi OlC^rF I FO4 0 

1 ~402iz,fcy. *i ^-f ^r-ommLtz 3 

/ «7^7v7>7-f^403-40 
6lZ*Mt&*l4. fit, [^@l3^-r4^|R|<7)W. T7-f 
cotij a t? £ x -/ i>fi<D|fe*tffi a Mft/MDH t <t 3 

£. [3 8l^tX7Vm i n^[p)&fciSS&2 5 1 tf^rfc 

[0 0 4 5] *|Z. I*;vmi n ^fS)X A— v><?gp 2 
5 2T\ -tlBx^v^m i n^fo]£ajSB2 5 1 X 

[0 0 4 6] -rtHt>%. «»CD^fR]lz^LTX^i/^ 



1 2|Zj£b*V >*&2 O O-ePWMlC^&jggfB 

[0 0 4 2] B7I*. 0 6l^t©«f^iS2O9 
Izfcur. vsYNCiflt IiJjtS:*fa(DM«*r$)B 

rafi-sixfcy. lis -i w (DERgizfc^T. ■*WRy 

£frfc^T. H#. (C) , (M) , 
(Y) , (Bk) (Dtt*«#*^fifc-r-5o *fc. VEfl 

-i" a>Bnm::i3ivc±«B»ttBa>*-f 
y. ^ic^-f >aBa>7-r>«-R»iiwzfflLx6n*. * 
Lt, cLOCKifi»iMR«-efe^ "o" -> 
"i w o«±* y * -f 5 ^jTTMf-* tfiS 
-tfg<7> A/ D i 0 2, 1 1 3^ 

1 2 200«/400«fl)«y»il«fS 

KM] -h&CD«fc5[^ A*7X^>^S1 oeirr^x 

*>y««*4tfc«*'R4 f G4, B4l*. 

91 1 3<DX^y«ffllslKl i 5lzA^3*n. JUT0>5£ 

ttttHBi i 50)rt«Mifit**r^n^^H-efcy % B 

91*. 5S£»£iSlHlS&2 5OOH««fiE$^t0tfc4o 
[0 0 4 3] 
2 5 B (2) 

1>«jSj£#IA, ±E(D«ilT*x ^ yriW**«F»<t 

stir. *<01#«jWM>u — — %iRii=a>*x?£ 
twi*m#±if &*t* 0 **>\ fewest 

Ti*«»t?*«:^ofc. 

[0047] B8iz^rx^i;awj»2 5 3-e 

I*. ±^7^7v7>7-f ;i/^lZ3bMte,*t. X-/V?S 

[0 0 4 8] fcfc. Hi II*. I^vftHJ^^rBI 
T'fcy. SSf-^ YlC&^UftT-* (a) A<. X^ 
»BtMI*fcLT (b) (OZt <±f£ZiiZ>o 

[0 0 4 9] x?£?BHSBl 1 5TM*. J:fBO> 
flSftS7x7, 5x5, 3 x 3 <B3f P XT? 
®5iLtc<l#<t. KKfcL&tfx^s;fcL<D5-3<D=] — 

K-cafcLfct©^ x»>i;«a3«i i 5A^t>a>tll*^l 
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[^K*flS»a>KWI] Hi 21*. HX^4m^«i i 3£ 
^H^fe^o A**tlf:feil§R4 f G4, 

b4ic^lt. s^iiesajs&eoi <tg/M!&ajg&6o 

2lCcfcor. i^tmax (R, G, B) . &tffi/]>ffi 
mi n (R, G, B) *«*-*V? *-0>^AC 

UUy27V?T— 6 0 4"ei*. Si 3lz^-r<fc 
[0 0 5 0] Hi 3lZfcl*TI*. ACOfil^OlZjaiv 

a. (»^fercia<) . *fc. Ac***ix 

I*. Crl*. asgfecBg^l^Sua. 

L. £fc. W^fe0g^l^<5£l*a. ^(0<lA<OlZifi*5 
<o B6fZ*iT»«fl£»1 1 6 

"col"lt ft, H, *IH (fe£H<7>RS0fe) . 

AVE3+OFST 1 <AVE5 

£tcl*. 

AVE3+OFSTKL IM1 
0)t£lZ % mnm^B I N G R A tfsmM "H" Cl#:& e 
-D^U. • *IHn*ttBBI-*-3T. SIIX 

ift&lcSg£<t*<?F«E-f Ot*x*$?«) % 
I*. a£BB*ffiS^ fc*«2l±a>»«»oTl**» 

* (x^corta&v^raps) ic ■ 4>nira«« 

#B I NGRAA<|fe31 "H" |rfc& 0 

[0 0 5 5] Hi 6iz^coBa««*^-r«^« 
jge«tbSP2oi 4T»i*. «*««*aai-r^trtf), * 

M I N RGB+OFST2<AVE5 

*fcl*. 

M I N RGB+O FST2<L I M 2 
Ot£lZ % OR[El»2 0 4 3^t»(Dai*<S-^B I NAM 
I ^11 "H" fit, CCD B t NAM I flH)- 

£ffll^T. X?i?;*fil8WlBB2 0 4 4-eiisoi7 

[0 0 5 6] Hi 7 1*. Xf2*fi]SWJBB2 0 4 4f 

a>x^y*m«ai©a»j**"rB"e*4. % 

g®*iS«<D8ll*36^ Hi 7 [Z^-r (0) - (3) 0 

i*-rtifr<D&ft£&tz?me;i^ x?s;»«i«»d i r 

AM I 00 hf? I 3tf? K0Lx-rtt^*<. -t-fi-etiB 

[0057] *a<z>»iRix-/i;ttai@B2 0 4 



[005 1 ] Hi 4lZfelNT. A*-7X^>y[5lBl 0 
6^t><7>£U*|-C?&-i>U-;/ KflH"r— 9 R 4, Jfy— >lf 
#G4, 7^-«9B 4 ^t/Mtttt» 2 0 11 CA* 
S*t4. CG>*/MI«UJtt2 0 1 1T?lt A^**LfrR 
GB«#G>*/MlM I N RGB£3fctf>&o SfclC. ^i^filtt 
ihU2 0 1 2CMI N RGB£A2lL. fCT\ 
$a^<D5lI^x 5i*OM I N RGB<D*F£lfitA V E 5 
<t. Is] C < 3 MS x 3 [MM<D M I N RGB0¥^lfilA 

[0 0 5 2] X^- *N)fltttttt2 0 1 3NJAVE5 

tAVE3tfA*j?K ccTfit nxeiwtssiBBa 
z tic* or. &gBXft<« £**fctt*iH 

[0 0 5 3] HI 51*. X*- *raHttffili!»2 0 1 3 

13. *raiS&taiuB-ei*. stoic. ^£203 

0-CAVE3lCl^4t7t7 hiOFST 1 fttfliU 
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